The prevalence of obesity is increasing worldwide. Published data of the development of obesity among adult Danes is based primarily on self-reported information of body weight and height. The objective of the study was, therefore, to describe the development over 10 y in moderate and severe overweight in Danish adults aged 30 ± 60 y. METHOD: 1940METHOD: men and 1844METHOD: women, born in 1922METHOD: , 1932METHOD: , 1942METHOD: or 1952METHOD: , participated in a ®rst survey in 1982METHOD: . A total of 808 men and 816 women, born in 1932METHOD: , 1942METHOD: , 1952METHOD: or 1962, were included in a second survey in 1992. The surveys originated in the Danish MONICA studies. Moderate and severe overweight were determined on the basis of body mass index (BMI). RESULTS: The prevalence of severe overweight (BMI 30 kgam 2 ) increased from approximately 10 to 13% in men and from 9 to 11% in women (both P 0.03), corresponding to an increase in the overweight Danish subjects of about 75,000 in this age group over the period. The increase was most pronounced in the young age groups. The proportion of severe overweight in those 30 y old increased from 3.1 to 7.8% in women (P 0.006) and from 5.0 to 9.4% in men (P 0.045). In 1992, 8% of men with more than 12 y of schooling were severely overweight, compared to 3% 10 y earlier (P 0.045). In women with more than 12 y of schooling there was no difference. In the group with less than 7 y schooling, the proportion of severely overweight women increased from 12.8 to 19.8% (P 0.02) and severely overweight men from 15.0 to 21.2% (P 0.048). After adjustment for differences in age and education the proportion of severely overweight men remained greater in 1992 compared to 1982. In women the proportion of severe overweight had increased among the 30 y olds only, but not the 40 ± 60 y olds. DISCUSSION: The increase in obesity in the Danish population is in line with the general international increase. There is a considerable increase in the proportion of adult Danes with a BMI 30 kgam 2 corresponding to an estimated extra 75,000 severely overweight 30 ± 60 y olds in the period. The study also demonstrates that the increase in severe overweight is most pronounced among the men and the younger women.
Introduction
The prevalence of severe overweight or obesity is on the increase throughout most of the world. 1 Thus, the number of severely overweight people has doubled over the last 20 ± 30 y in several of the less developed countries, and in most of the Western countries, the prevalence has generally increased by 10 ± 40% over just 5 ± 15 y, only.
Owing to the many complications caused by obesity, obesity constitutes a serious health problem. In particular, type 2 diabetes and cardio-vascular diseases are directly related to obesity. As a consequence, the continued increase in the prevalence of obesity may negatively in¯uence the favourable development seen in the rate of death from heart disease since the 1980s.
The increasing prevalence of obesity has caused the WHO to include obesity on the list of essential health problems in the world. 1 In a report from 1998, published by the American National Heart Lung and Blood Institute, 2 it is moreover concluded that the obesity problem has reached such dimensions that, next to smoking, obesity is the most frequent cause of deaths that might have been prevented.
The report from the WHO, which does not include data on the development of obesity in Danes, invites initiatives to set up studies to illustrate the extent and development of the problem of obesity in countries which do not yet have accessible, valid and updated data. 1 Danish data on the development of self-reported overweight among adults have been published previously. 3 It is evident from this data that the prevalence of severe overweight (body mass index, BMI 30 kgam 2 ) increased from 6 to 8% during the period 1987 ± 1994, 3 corresponding to an increase of about 100,000 severely overweight Danes. The ®gures from this study are not included in the WHO's report, however, probably due to the fact that all data on height and body weight were self-reported.
The objective of this study was to describe the development over 10 y in moderate and severe overweight among a representative part of the Danish population aged 30 ± 60 y, whose height and body weight were measured in the Danish MONICA I and MONICA III studiesaprojects in 1982 and 1992, respectively.
Material and methods
The study populations included two samples from the adult Danish population aged between 30 and 60 y, who were examined in 1982 or 1992. The samples were selected randomly in the western part of Copenhagen County, and included 4807 and 2214 persons, respectively. 4, 5 Compared to Denmark as a whole, the study subjects did not differ in sex or education from persons invited who did not accept the invitation. 4 Persons working in ®shery and agriculture were underrepresented, however. 4 The studies constituted part of the MONICA studies, 4 and were carried out in Copenhagen County.
Height and body weight were measured in accordance with the WHO recommendations of 1987. 7 The height of persons in their stockinged feet, feet close together, head held in the Frankfurter horizontal plane, was measured to an accuracy of 0.5 cm. The body weight of persons in underwear only, or wearing light clothes, was measured with an accuracy of 0.1 kg on a SECA balance. As a high BMI is considered to indicate adipositas and not an extreme muscle mass, pregnancy or the like, BMI has been used in this study for assessment of overweight and obesity. The study was carried out in accordance with the Helsinki Declaration II. The project was approved by the Ethical Committe for Copenhagen County.
Statistical methods
Changes in BMI level were tested, using the Wilcoxon rank sum test, whereas the change of prevalence of the BMI classes (normal, moderate and severe overweight) was analysed using a chi 2 -test for the mutual independence of the prevalence and the cohort. Non-participation was tested with a chi 2 -test and logistic regression. Simultaneously, both analyses of variance and logistic regression were used for ascertaining the interplay of age, education and cohort of men and women. Differences were considered to be signi®cant for P`0.05. The SAS statistics pack release 6.12 was used.
Results

Non-participation
Of the 4771 subjects invited in 1982, 3784 agreed to participate in the study (79%). In 1992, 1624 of the invited 2214 subjects agreed to participate in the study (73%). In 1982 there were more non-participants among the old and the women (P`0.001), while there was no difference in sex and age in the participant and non-participant groups in 1992.
Figure 1a ± d shows the development in the distribution of BMI between 1982 and 1992 by age-group and sex. Analysis of variance, using age, cohort and the interaction between age and cohort as independent variables, showed that BMI increased in both men and women (both P`0.006). However, in women the interaction between age and cohort was signi®cant, and only the difference among the 30 y olds, was signi®cant (P`0.0001). Table 1 shows the distribution of underweight, normal weight, moderate overweight, severe overweight, and extreme overweight in men and women.
Normal weight and underweight
In 1982 more than two-thirds (69.4%) of the women were normal or underweight, while this was found for 62.8% of the women in 1992 (P 0.001). The proportion of normal weight and underweight men was not signi®cantly different over the period (50.6% in 1982 and 47.8% in 1992; (P 0.19).
Underweight
Underweight was found more frequently among the women than among the men. 3.4% and 3.9% of the women and 0.9% and 0.5% of the men were underweight in 1982 and 1992, respectively (both P`0.001). There was no difference in the prevalence of underweight in 1982 and 1992 (both P 0.30).
Moderate and severe overweight
Data show that the proportion of women, but not that of men, with moderate overweight has increased over the period. At the same time the prevalence of severe overweight in men as well as in women has increased (BMI 30 kgam 2 ), in men from 10 to 13%, and in women from about 9 to 11% over the period (both groups P 0.03).
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Extreme overweight
The prevalence of extreme overweight in women (BMI 35 kgam 2 ) increased from 2 to 4% (P 0.04), while the increase in men from 1 to 2% was not signi®cant (P 0.31). In 1982a1983 there was no difference in the distribution of extreme overweight in men and women (P 0.09), while the difference was of borderline signi®cance in 1992a1993 (P 0.053). This change in the distribution of overweight in men and women is shown in Figure 1a ± d. These ®gures show that men in both 1982 and 1992 generally had a higher BMI than women, but that extreme overweight is more frequently found among women than among men. This means that in 1992a1993 the curves for men and women cross over at a BMI higher than 31 ± 32 kgam 2 . Both in 1982 and 1992 the prevalence of severe overweight was higher among the older age groups than among the younger (P 0.03), Figure 1a ± d. Almost 16% of all 60-y-old men were overweight in 1992, compared to 14% in 1982. The corresponding numbers for women were 15% and 13%, respectively. The increase in severe overweight was especially pronounced in the younger age groups, however, in which the prevalence of severe overweight in women more than doubled during the decade (from 3.1 to 7.8%, P 0.006). Hence, 30-y-old women, regardless 2 in 1992 than in 1982 (OR 4.4, CI 1.8 ± 10.6). Similarly, the prevalence of severe overweight in 30 y old men almost doubled (from 5.0 to 9.4%, P 0.02). After correction for educational level, a double risk for severe overweight was found in 30-y-old men in 1992, compared to 1982 (OR 2.0, CI 1.03 ± 3.9).
Trends in obesity in
Denmark BL Heitmann of their educational level, had a 4.4 times higher risk for a BMI 30 kgam
Education
The prevalence of severe overweight was especially high among persons with low educational levels ( Figure 2 ). In the group with 7 y of education or less, one out of ®ve persons showed severe overweight in 1992. In the group with the lowest education, the prevalence of severe overweight increased from approx. 13 to 20% (P 0.02) among the women, and from 15 to 21% (P`0.05) among the men. In the group with higher education, ie more than 12 y schooling, 8% of the men and 4% of the women showed severe overweight in 1992, compared to approximately 3 and 4%, respectively, 10 y earlier. This difference was signi®cant for men (P 0.045), but not for women (data not shown). However, because the older had less education than the younger, obesity prevalences were age standardized by including age, education, cohort and their interactions in a logistic regression model separately for men and women. Independent of age, the prevalence of severe obesity increased between 1982 ± 92 for men for all levels of education (Table 2 ), but there were no signi®cant differences between the odds for the educational levels. Independent of age and education, the odds ratio of being a severely overweight man in 1992 compared to 1982 was 1.5 (95% interval 1.1 ± 1.9). In women the logistic regression analysis displayed an interaction between age and cohort, suggesting a different pattern of development in severe obesity among the 30-y-old and the 40 ± 60 y-old women. The prevalence of severe overweight was greater in 1992 than 1982 in all 30-y-old women, except those with the highest education (both P`0.01). However, there were no signi®cant differences between these odds, and for all 30-y-old women the prevalence of severe overweight was greater in 1992 than 1982 independent of educational level. For the 40 ± 60-yold women the prevalence of severe overweight was not greater in 1992 compared to 1982 after differences in age and education had been considered.
Discussion
It is evident from the study that an increase in severe overweight or obesity has occurred among adult Danes. This increase would indicate a nationwide increase over the 10-y period of about 30,000 severely overweight women and 45,000 men in this age group of 30 ± 60 y. Overall, it may be assumed that about 350,000 Danish men and women in this age group are now severely overweight, including about 60,000 excessively overweight women and about 30,000 men, ie persons whose BM 35 kgam 2 . Almost all the subjects in the group will need treatment. The data indicate that the number of overweight Danish men is still higher than that of Danish women, while more women than men have BMI 35 kgam 2 . The data also show that an increase in excessive obesity has been seen especially in women over the 10 y period.
Although the study demonstrates that the prevalence of severe overweight has increased among men independent of age and education, and among 30-yold women independent of their education, the study also demonstrates that the less educated groups suffer a particularly high obesity prevalence and have been putting on weight between 1982 and 1992. This emphasizes that obesity is characterized by a considerable social inequality. These results conform with the results from other studies, demonstrating that overweight is more frequent in subjects from the lower social classes than from the upper social classes, 8, 9 that overweight seems to in¯uence social status, 10, 11 and that social class also in¯uences development of overweight. 9, 12, 13 For instance, studies in other countries have shown that young overweight women are less likely to carry through and ®nish education than both normal weight women and women with other chronic health problems. 10 A Danish prospective study has demonstrated that men liable for military service, who were severely overweight at the medical examinations at the draft board examination, had obtained a lower social status 12 1 2 y later than had normal weight men. Furthermore, the social class of their parents did not in¯uence this ®nding. 11 Another study showed that children from a low social class faced an increased risk of becoming severely overweight in adulthood. 12 In addition, a strong negative correlation between the social class of adoptive parents and the BMI of the adopted children has been found, whereas there was no correlation between the BMI of the biological parents and the BMI of the adoptive children. 9, 13 Even though the absolute number of severely overweight, highly educated persons is low and the difference not signi®cant, it is worth noticing that over the 10 y period the proportion of severely overweight, highly educated men more than doubled. This contradicts the results of other studies where the prevalence of severe overweight is generally constant or decreasing among people with high education. 14, 15 For most Western countries surveys are available of the development of obesity measured as BMI in men Trends in obesity in Denmark BL Heitmann and women. 1 Data from these countries show a general increase of 10 ± 40% in the prevalence of severe overweight among adults aged 20 ± 70 y during the period of time from 1980 to 1995. In some countries the increase has been much more profound, however (Figure 3a, b) . In Denmark the number of 30 ± 60-y-old men and women with BMI 30 kgam 2 has gone up approximately 30%, This increase generally conforms with ®gures from other countries, although the data show a high prevalence as well as increase in Denmark as compared to countries such as Sweden, Finland and Holland. In general, it may be concluded, however, that the increase in severe overweight in Denmark follows the international development.
Not much data on childhood obesity development in the 1980s and 1990s has been published in Denmark. From school health examinations it is known that among 7 ± 13-y-old boys born between 1930 and 1965, 16 the number of the severely overweight has grown. Data on boys born within the last 30 y, or on the development in girls, has not been published, however. Draft board examinations have revealed a steep rise in the number of severely overweight young men in this group over the last 30 y. 17 Similar information about the development of the prevalence of obesity among the young women does not exist. As, however, several studies indicate that such an increase in obesity will prevail from childhood and especially from youth into adulthood, 18, 19 it may be expected that an increase in the prevalence of both moderate and severe overweight will continue in Danish men, and probably also women, in the future. The close correlation beween obesity and the development of type 2 diabetes, and in the long run also cardiovascular diseases, implies that there is a risk of the positive development in Denmark in the rate of mortality from heart disease seen until now will stagnate or turn. The increased prevalence of obesity, therefore, greatly affects the public health.
The ®gures of this study of the prevalence and development of overweight among adult Danes indicate a somewhat higher prevalence than that demonstrated by the ®gures resulting from another Danish study, including self-reported height and body weight. 3 For instance, the results of our study showed 15.4 and 14.1%, respectively, of severely overweight 50 ± 60-y-old men and women, while this was the case for only 12 and 11% of the men and women included in the other study. The fact that height and body weight were self-reported may be responsible for this discrepancy, as several studies have proved that self-reported data on height and weight may be biased. In particular, overweight persons have been found to underreport their body weight. Furthermore, a much greater number of overweight persons than those of normal body weight are known to refuse participation in health studies, 20 and as the rate of non-participation was higher in 1992 than in 1982, the results from the present study may also underestimate both the prevalence and the development of obesity among adult Danes.
